Wolves (Canis lupus), as both opportunistic and specialist predators, can limit and regulate ungulate dynamics. As part of understanding predator-prey interactions in the largely undisturbed system of the Besa-Prophet area in northern British Columbia, we used stable isotopes of carbon and nitrogen to infer seasonal diets of 5 wolf packs. We selected the hair, tissue, or blood sample of each prey species that could best index within-season diet composition. Seasonal isotopic differences for a given sample type were as much as 0.28% d The large biomass species of moose (Alces americanus) and elk (Cervus elaphus) dominated the diets of wolves, but caribou (Rangifer tarandus) and Stone's sheep (Ovis dalli stonei) also were locally or seasonally important to some packs. Mean isotopic determinations of summer food habits were correlated positively (P , 0.001) with proportions of prey by species determined from scat samples. This general agreement lends support for the tissue to diet discrimination values used in the Bayesian modeling and indicates that the longer-term dietary estimates from stable isotopes were reflective of shorter-term recent ingestion. Although moose have been assumed to be the most important prey item for wolves throughout the year in northern British Columbia, our results indicate that dietary dynamics of wolves in the Besa-Prophet area are more complex than previously reported.
In northern North America wolves (Canis lupus) are considered to be the dominant predator in sufficient numbers to potentially limit and regulate ungulate dynamics (Kunkel and Pletscher 1999) . As a single predator they are a dominant factor influencing moose (Alces americanus) populations in British Columbia, Canada (Bergerud and Elliot 1986; Bergerud et al. 1983 ), on Michigan's Isle Royale Vucetich et al. 2002) , and in Yukon (Hayes and Harestad 2000) . Numerous models have attempted to explain and predict the functional and numerical responses of the predator population and its preferred prey (Messier 1994 (Messier , 1995 . Wolves also are known to regulate or structure multiprey communities (Bergerud and Elliott 1998; Dale et al. 1994 Dale et al. , 1995 and potentially entire ecosystems (Ripple and Beschta 2004; Smith et al. 2003) . Hence, understanding the selectivity of wolves toward their prey in complex systems is important to developing sound conservation and management strategies.
Wolves are typically opportunistic predators with diverse diets, although cervids are preferred prey in both Europe and North America (Okarma 1995; Spaulding et al. 1998) . Several factors can affect selectivity by wolves for large prey items, such as availability and profitability of prey types, the degree of habitat overlap between predator and prey, risk of injury, probability of successful capture, and encounter rate (Huggard 1993) . Where numerous large prey species are available, wolves commonly target those that are smaller and easiest to catch (Dale et al. 1995; Forbes and Theberge 1996; Mech 1970) . Seasonal variation in consumption of large prey is less when availability is high (Meriggi et al. 1996) . Additionally, wolves select for prey at different scales, choosing home ranges that provide predictable prey encounters over the long term and selecting prey with the highest profitability within those ranges (Kunkel et al. 2004) . During periods of ungulate decline alternative prey items can be locally or seasonally important (Spaulding et al. 1998 ). Many studies have concluded that presence and density of ungulates in an area determine the distribution and behavior of wolves, and ultimately their reproduction and survival (Peterson and Ciucci 2003) . Wolves will consume salmon where it is available, and use of this resource was thought to subsidize periodic declines in ungulates (Darimont and Reimchen 2002; Szepanski et al. 1999) . As a predictable, nutritiously valuable, and temporally and spatially constrained food, and with low risk of injury to acquire it, wolves in coastal British Columbia targeted salmon resources in the fall, irrespective of ungulate availability (Darimont et al. 2008 (Darimont et al. , 2009 .
Studies of carnivore diets often have been limited in their estimates of kill rates and prey selection by winter backtracking to kill sites to identify prey remains, frequently using telemetry clustering techniques (Sand et al. 2005; Smith et al. 2004; Webb et al. 2008; Zimmerman et al. 2007 ). Other studies have used scat analyses to estimate the proportion of prey items in the diet, but these methods must be corrected by differential digestibility of prey items (Roth and Hobson 2000) . Darimont et al. (2004) used extensive scat collections over a broad geographic area to document that wolves on the mainland and islands of coastal British Columbia were highly variable in their prey consumption and related that variability to differences in habitat, prey availability, and island isolation. This analysis was limited to the summer season. Advances in stable isotope ecology now allow better estimates of the contribution of different prey species to predator diets across seasons and enable a better understanding of the structure and dynamics of ecological communities (Dalerum and Angerbjörn 2005; Gannes et al. 1998; Kelly 2000; McCutchan et al. 2003; Post 2002; Wolf et al. 2009 ).
Stable isotopes are particularly useful for species with potentially high seasonal and annual variation in prey selection (Roth and Hobson 2000) . Dietary information over different time scales can be obtained from the same individual because turnover rates of stable isotopes vary by tissue Clark 1992a, 1992b; Tieszen et al. 1983) . Muscle tissue and red blood cells generally provide dietary information from the previous 2-3 months, whereas the plasma component of a blood sample provides recent dietary information over the past 1-10 days (Dalerum and Angerbjörn 2005; Clark 1992a, 1992b; Tieszen et al. 1983) . Metabolically inert tissue such as hair reflects the diet of an individual over the period that the hair was grown (Dalerum and Angerbjörn 2005; Roth and Hobson 2000) . Darimont et al. (2008 Darimont et al. ( , 2009 ) demonstrated how the sectioning of wolf guard hairs can identify seasonal contributions of marine resources, particularly salmon, to the diets of coastal wolves of British Columbia. Furthermore, they were able to confirm those contributions through concurrent scat collections.
In . Using stable isotope analyses, our objective was to quantify the relative contribution of major prey types to the diets of wolves. We predicted high seasonal variability in prey selection by wolves and differences among packs because of heterogeneity in habitat and prey distribution, with highest within-pack variability (number of food types) during the summer period and more selectivity shown during the rest of the year. A 2nd objective was to compare diet composition as determined by stable isotopes with food habits determined from scat samples of wolves during the summer period.
MATERIALS AND METHODS
Study area.-The Besa-Prophet study area, located between 57u119N and 57u159N, and 121u519W and 124u319W, encompasses the 204,245-ha Besa-Prophet pretenure planning area and portions of surrounding areas within the MuskwaKechika Management Area in northern British Columbia (Fig. 1 ). This region is characterized generally by boreal white and black spruce (Picea glauca and P. mariana) and open sedge meadows in valley bottoms (approximately 800-1,300 m); spruce, willow (Salix sp.), and birch (Betula glandulosa) communities in the subalpine zone between ,1,400 and 1,600 m; and alpine tundra at higher elevations (British Columbia Ministry of Sustainable Resource Management 2002) . Topography is typified by wide, prominent eastwest river valleys with numerous south-facing slopes. Prescribed burning on some southern exposures has promoted early seral stages of wild rye grass (Elymus innovatus) and quaking aspen (Populus tremuloides). The Besa-Prophet area has little human access with no roads and only a single allterrain vehicle trail, which experiences low snowmobile activity in winter. It also is relatively free of industrial influences except for some seismic oil exploration in the eastern portion. The Besa-Prophet area supports one of the most diverse and abundant large-mammal predator-prey systems in North America. Five wolf packs concentrated their activities in the area during this study (Fig. 1) . The Dopp-Keily and RichardsProphet packs used the more mountainous western portion of the area, the Nevis Pack resided in the Nevis Valley and associated foothills, and the Pocketknife and Lower Besa packs frequented the eastern portion of the study area with less topographic relief. Maximum numbers of wolves observed within packs over the 2 years of this study were (Milakovic 2008) : Dopp-Keily (5-8), , , .
Sample collection for stable isotope analysis.-Hair, tissue, and blood samples for isotopic analyses were obtained between November 2001 and February 2003 during capture and collaring of wolves (Milakovic 2008 ) from the 5 wolf packs. Research was approved by the Animal Care and Use Committee at the University of Northern British Columbia; methods conformed to guidelines of the American Society of Mammalogists (as in Gannon et al. 2007 ). We also collected samples to quantify the isotopic signatures of potential prey: hair from 36 Stone's sheep (December-January), and hair and blood from 50 caribou (November-February) and 15 moose (March). Additional hair and meat samples from moose (n 5 22) and elk (n 5 13) were obtained from guide outfitters (August-October). Some moose and elk hairs were sectioned in half to provide dietary estimates for spring-early summer. We also analyzed hair from beavers (Castor canadensis; n 5 1) as potential prey.
Blood samples were centrifuged for 5 min within 2 h of collection, and plasma was pipetted into separate vials. All blood, plasma, and meat tissues were kept frozen until processing for stable isotope analysis. Blood samples were freeze-dried and homogenized. Muscle tissue (meat) was washed in distilled water, freeze-dried, ground into a fine powder (Ben-David et al. 1997; Hobson et al. 2000) , and subjected to lipid extraction (Bligh and Dyer 1959; Pinnegar and Polunin 1999) because variations in lipid concentration can influence measurements of carbon isotope ratios (Rau et al. 1992) . Hairs were cleaned, rinsed with distilled water, and air dried as in Hobson et al. (2000) .
Subsamples-1 mg of blood, muscle, and hair tissues for dual measurement of carbon (C) and nitrogen (N) signatureswere weighed into miniature tin cups (5 3 8 mm; Costech Analytical Technologies Inc., Valencia, California) for combustion. Stable isotope ratios of carbon and nitrogen were measured on a PDZ Europa ANCA-GSL elemental analyzer interfaced to a PDZ Europa 20-20 isotope ratio mass spectrometer (Sercon Ltd., Cheshire, United Kingdom) in the Stable Isotope Facility at the University of California Davis and expressed in delta notation (d) in parts per thousand (%) as d 13 C and d 15 N using laboratory standards based on PeeDee Belemnite for the C standard and atmospheric air for the N standard (National Institute of Standards and Technology, Gaithersburg, Maryland).
Dietary determination by isotopes.-To estimate the proportions of prey items in the diets of wolves we used the SIAR (stable isotope analysis in R) package described by Parnell et al. (2008) . This package uses Bayesian inference to solve for the most likely set of dietary proportions given the isotopic ratios in a set of possible food sources and a set of consumers. The model is similar in principle to the commonly used IsoSource model (Phillips and Gregg 2003) but allows sources of uncertainty, reflected in the standard deviations around the food sources and discrimination values, to be propagated through the model to return a true probability distribution of estimated dietary proportions. Previously it was necessary to ignore variation and uncertainty and work only with mean estimates of isotope ratios.
The isotopic signature of consumer tissues differs from the isotopic composition of the diet because of both enzymatic activities and isotopic routing; consequently, dietary reconstruction using isotopic models must accommodate this inherent difference (discrimination-Karasov and Martinez del Rio 2007). Inferences on diet composition based on stable isotope analyses are sensitive to the choice of discrimination values. Rather than using fixed or general values published in the literature, researchers should ensure that selected discrimination values are appropriate to the taxa under study and the tissues being analyzed (Caut et al. 2008) . Mean tissue to diet discrimination values from a study on captive red foxes (Vulpes vulpes-Roth and Hobson 2000) were used in our wolf models (Urton and Hobson 2005) as the closest surrogate for wolf values. Tissue to diet discrimination values (D) in red blood cells, plasma, and guard hairs, respectively, were 2.6%, 4.2%, and 3.4% for D 15 N and 0.6%, 0.6%, and 2.6% for D 13 C. For uncertainty around these values we used standard deviations of 0.2% and 0.1% for 15 N and 13 C, respectively, in red blood cells and plasma, and 0.3% ( 15 N) and 0.2% ( 13 C) in hair (Roth and Hobson 2000) . Similar discrimination values were used by Darimont et al. (2009) to examine niche diversity among wolves in coastal British Columbia.
We determined dietary signatures for wolves for each of 4 seasons based on available samples. These seasons were winter (January and February, corresponding to breeding and peak snow depth), early spring (March and April, corresponding to the predenning period), summer (including both the denning period from May through July and the late-summer rendezvous period from August through September, when pups travel with the pack but are not yet fully grown), and fall (October to December, corresponding to the period when pups are almost fully grown and traveling with the pack). We attempted to have samples from 2 animals per pack each season, but this was not always logistically possible because we handled the animals only once at collaring. Given collar failures and wolf mortalities, we were able to continue sampling packs when new animals were collared. Signatures from individual wolves in the same pack were averaged to obtain a pack signature.
Dietary mixing models require that all prey types are significantly different in bivariate space. From each prey species we selected the hair, tissue, or blood sample that would best represent the prey's signature for each of the 4 wolf seasons. We used a K nearest-neighbor randomization test with Bonferroni correction to determine whether stable isotope ratios of the prey types were significantly different (Rosing et al. 1998 ). The K nearest-neighbor test, which is a multivariate extension on ranks, treats 2-dimensional stable isotope data as spatial data and appears to have high power with small sample sizes (Rosing et al. 1998) .
Dietary determination by scat analysis.-Wolf dens were located from fixes downloaded from animals with global positioning satellite collars. Wolves in the Besa-Prophet area den typically between mid-May and late July. Scat samples were collected near den sites in early August. Fecal samples (n 5 345) were air dried in the field. To prevent parasite transmission during subsequent processing scats were autoclaved at 15 psi and 120uC for 20 min before washing in warm water and detergent to remove dirt, oils, and unidentifiable materials. Some hairs required further cleaning with acetone to remove adhering oils or dirt. After being air dried, each sample was examined for hair, tooth, bone, and feather remains.
Mammalian prey was identified using 4-10 representative guard hairs with tip and base intact (Kennedy and Carbyn 1981) . Microscopic characteristics of scale patterns and medulla traits, and macroscopic color-banding patterns, were compared to reference hairs obtained from live and deceased animals and museum skins of known prey species. Identification keys from Adorjan and Kolenosky (1969) and Kennedy and Carbyn (1981) were used as additional aids. Scat results are presented as percent occurrence (the number of fecal samples containing a particular prey item relative to the total number of fecal samples). Using Spearman correlation (r s ) analysis we examined the relationship between weighted means of prey proportions calculated from scat collections in summers 2002 and 2003 and prey proportions determined from isotopic analysis of hair samples from 2002.
RESULTS
The hair, tissue, and blood samples that most appropriately indexed diet composition of wolves varied with season (Table 1 ). The 4 ungulate isotopic signatures were significantly different from each other within each wolf season (winter, early spring, and fall: all P , 0.001; summer: P , 0.013; Fig. 2 ; n 5 73, 73, 79, and 67 for winter, early spring, summer, and fall, respectively, as in Table 1 ). Beaver hair (d 13 C 5 224.04, d 15 N 5 2.38; n 5 1) was not consistently different from that of the ungulates (winter and early spring: P 0.121 for all ungulates; summer: P 5 1.000 for elk, caribou, and Stone's sheep, and P 5 0.012 for moose; fall: P 0.974 for elk, caribou, and Stone's sheep, and P 5 0.021 for moose). Therefore, beaver signatures were not incorporated separately into the isotope prey models developed for wolves.
All 5 wolf packs consumed large amounts of elk (range of means by pack: 37-89%) in winter ( Table 2) . Diets of western (Dopp-Keily and Richards-Prophet) and central (Nevis) packs also contained large contributions from Stone's sheep, which continued to be an important prey (29-40%) item in the spring. In winter 2003 members of the Richards-Prophet pack vacated their territory and occupied a new home range farther to the northwest. With that change a larger portion (44%) of the spring diet came from caribou, which also were predated Table 1 . (Table 2) . Summer dietary analysis of scat samples from wolves showed high variability among packs and between years within packs (Table 3) . During summer 2002 moose (mean across packs: 28%), elk (29%), and caribou (28%) contributed almost equally to wolf diets. During summer 2003, however, moose (55%) was the primary prey item found in scat samples, followed by elk (22%), caribou (14%), and sheep (4%). Across packs and years, scat samples contained a large proportion of juvenile animals (39-73%). The scat samples also contained a wider range of relatively uncommon prey items than used in the isotope models. Alternative prey items included squirrels, hares, voles, and birds, which collectively were found in ,5% of all scat samples. Beaver was found in 11% of the scats from the Nevis pack during the summer of 2003.
Proportions of prey by species, as determined for summer food habits (2002) (2003) using scat samples from the DoppKeily, Richards-Prophet, Nevis, and Lower Besa packs (Table 3) , correlated positively with mean isotopic determinations (2002) from those packs (r s 5 0.81, n 5 16, P , 0.001; Table 2 ). The overall relative occurrence of prey was slightly higher in scat samples than estimates from isotope models (Fig. 3) . Variation around estimates was generally greater for larger proportions of prey (e.g., moose and elk) in the diet. Consistently within species, however, isotopic determinations were higher for elk proportions and lower for caribou proportions in wolf diets than observed in scat samples.
DISCUSSION
Moose have been assumed to be the most important prey item for wolves throughout the year in northern British Columbia, but our results suggest that dietary dynamics of wolves in the Besa-Prophet area are more complex than previously reported (Bergerud and Elliott 1986 ). Moose was a major prey item primarily during summer and fall across all packs, but elk also were substantial prey year-round (and particularly important to the eastern packs). Additionally, caribou and Stone's sheep were important prey items for the western packs during winter and spring, which is consistent with selection for alpine and burned habitats by the western packs during these seasons (Milakovic 2008) . Western regions of the study area generally include a higher availability of high-quality habitats for caribou (Gustine and Parker 2008) and Stone's sheep (Walker et al. 2007 ) compared to areas frequented by the eastern wolf packs. The prevalence of elk in the diets of wolves could be related to elk numbers tripling in northern British Columbia since the 1970s (Shackleton 1999) . With increases in early seral vegetation and transplants by management agencies, elk continue to move northward into areas in which moose have been the predominant ungulate (Peck and Peek 1991) . Elk are habitat generalists and have shown some overlap in habitat selection patterns with moose in the Besa-Prophet area (Gillingham and Parker 2008) . Within the ranges of the eastern wolf packs elk might be taking advantage of early seral stages associated with extensive seismic activity within the Pocketknife range east of the foothills and sizeable burns along the north arm of the Besa River and the mountain range that separates the Lower Besa and Pocketknife packs. Elk are consistently important in wolf diets in numerous other more southerly systems, including Yellowstone (Smith et al. 2004) , Banff National Park (Hebblewhite et al. 2002) , Glacier National Park (Kunkel et al. 2004) , Jasper National Park (Dekker et al. 1995) , and Riding Mountain National Park (Carbyn 1983) . We assumed that prey signatures were representative of the respective prey populations within the Besa-Prophet study area. With our sample sizes we were not able to test for spatial differences in prey isotopic signatures that might have coincided with the extent of the home range of each wolf pack. Studies have shown altitudinal variation in carbon signatures, and nitrogen signatures vary with moisture regimes at regional scales (Kelly 2000; Rubenstein and Hobson 2004) . The capacity of the ungulate prey species in the Besa-Prophet area for movements and foraging patterns across elevation and moisture gradients (Gillingham and Parker 2008; Gustine and Parker 2008; Walker et al. 2007 ), however, likely assimilated any potential variation in carbon and nitrogen signatures at this scale. Along coastal British Columbia, for example, isotopic signatures in black-tailed deer (Odocoileus hemionus columbianus) did not vary across a broad geographical area covering mainland and inner and outer island regions (Darimont et al. 2009 ), which helped substantiate the conclusion that differences in isotopic signatures among wolves were due to alternative marine resources in the diet. Table 3 .
Therefore, without sound estimates of seasonal relative prey abundances in the Besa-Prophet area, and assuming a relatively uniform isotopic signature for each prey species across the landscape, we assume that the observed differences in prey use by wolves were in response to seasonal shifts in local prey composition and relative densities within the home ranges of each individual pack.
In Europe studies concluded that the breadth of the food niche of wolves is directly related to the number of ungulate species in the community (Okarma 1995) , the spatial distribution of prey availability (Mattioli et al. 1995; Meriggi et al. 1996) , shifts in densities of preferred prey (Jędrzejewski et al. 2000) , and the availability of locally abundant alternative nonungulate prey (Gade-Jorgensen and Stagegaard 2000) . Similar patterns have been observed in North America. Wolves might switch to alternate prey in response to the migratory patterns of primary prey populations (Ballard et al. 1997) or to changes in densities of nonmigratory primary prey (Forbes and Theberge 1996) . Diet specialization of individual wolf packs also can be related to wolf pack size, pack-specific feeding habits, environmental conditions within territories, and hunting pressure on wolves (Gade-Jorgensen and Stagegaard 2000; Okarma 1995; Spaulding et al. 1998) . Differences in diets exist between packs occupying neighboring territories (Gade-Jorgensen and Stagegaard 2000) . Although the majority of studies addressing diet selection by wolves have focused on the summer or winter seasons, and have been based on scat analyses and backtracking to kill sites, some studies have used stable isotope techniques to estimate seasonal variation in canid diets (Darimont et al. 2008 (Darimont et al. , 2009 Darimont and Reimchen 2002; Roth 2002; Urton and Hobson 2005) .
Wolves have 1 annual molt that begins in late spring when the old coat is shed and the new one grows until late fall. Hair collected in the fall, therefore, represents the diet for approximately the previous half year (Darimont et al. 2008) . Splitting hairs in half theoretically provides indices of spring and fall diets. Darimont et al. (2008) used this relationship to determine that salmon were an important resource to wolves along the coast of British Columbia during the fall and that salmon was not a supplemental or alternative food item but rather a targeted resource consumed irrespective of availability. Similarly, patterns of niche width that incorporate broad prey items such as deer, salmon, and alternative marine resources can be determined using similar techniques for wolves inhabiting broad regional areas (Darimont et al. 2009 ). These authors concluded that niche diversity was a function of landscape heterogeneity. As in studies along coastal British Columbia, our study demonstrated the use of stable isotopes in obtaining a fine resolution in dietary analyses that is dependent on the selection of multiple sample types (hair, blood, and meat) for analysis (Dalerum and Angerbjörn 2005) and the application of tissue-specific discrimination factors (Caut et al. 2008) . Our stable isotope results are consistent with the prediction that wolf diets would vary among packs based on home-range location and associated habitat heterogeneity, and across seasons within packs. Counter to our prediction, however, was the observation that within-season variation (based on the degree of selectivity for multiple prey types) was generally lower during the summer and fall, which included the denning and rendezvous periods, and highest during winter and spring. It appears that during denning and rendezvous periods, when energetic needs associated with pup-rearing are highest, wolves might be opting for relatively predictable, widely distributed, and high-biomass prey, that is, moose and elk. During the rest of the year, when pups are fully grown and traveling with the pack, wolves might be more opportunistic.
The analyses of scat samples from wolves in the Besa-Prophet area indicated that, as observed elsewhere (Husseman et al. 2003; Mattioli et al. 1995; Smith et al. 2003) , juvenile ungulates comprised a major portion of the diets of wolves in summer. The advantages of scat analyses over isotopic estimates are in potential age determination of prey items and the identification of relatively uncommon prey items. A potential disadvantage, however, is that scat samples represent a relatively short-term dietary assessment of recent ingestion compared to the longerterm estimates from stable isotopes that index not only what was eaten but also the assimilation of prey material into consumer tissues used for growth and maintenance. We did not differentiate isotopic signatures between adult ungulates and their offspring. Theoretically, nursing offspring, which consume milk derived from maternal tissues, should be a trophic level higher than their mothers. In some species, however, milk is depleted isotopically relative to maternal tissues (Jenkins et al. 2001) , and metabolic investments in growth and molt can change the mother-offspring trophic relationship (Sare et al. 2005) . Jenkins et al. (2001) reported no differences in N isotope signatures between moose calves and their mothers. In contrast, the d 15 N signatures in caribou calves differed by 1.9% during the first 70 days but only by 0.6% by 98 days of age from maternal signatures. To our knowledge, no data exist on potential differences between adults and offspring for elk and Stone's sheep. The ingestion of moose calves with no difference in signatures compared to adults would not affect our assessment of prey habits by wolves. Ingestion of caribou calves early in summer could result in more enriched signatures (caribou are already the most enriched of the prey species). This might potentially explain the low isotopic estimates of caribou consumed compared to that defined by scat analyses. Nonetheless, general agreement exists across prey types between the 2 methods.
The similarity between the scat analysis and stable isotope analysis in our study also lent support for the use of tissue to diet discrimination values determined from foxes (Roth and Hobson 2000) . Isotopic dietary estimates for wolves in the boreal forest of Saskatchewan that used similar discrimination values from foxes also were consistent with statistically corrected percent biomass consumption estimates based on scat analyses (Urton and Hobson 2005) . In coastal British Columbia deer remains occurred in 90-95% of wolf feces during spring and summer, but during fall salmon accounted for 40-70% of fecal prey items (Darimont et al. 2008) . The seasonal dietary shift detected by fecal analysis was correlated (r 5 0.78) with seasonal shifts in d 13 C signatures calculated using intrahair comparisons and diet to tissue discrimination factors reported in Roth and Hobson (2000) . Our results and conclusions based on SIAR were qualitatively similar to those obtained using IsoSource (Milakovic 2008) , with only minor changes in the mean dietary proportions, slightly wider ranges about the means for proportions of moose and elk, and smaller ranges about the means for proportions of caribou and Stone's sheep. These differences are associated primarily with the introduction of uncertainty in the model; that is, standard deviation around the mean discrimination values obtained from Roth and Hobson (2000) and variation in prey signatures. Formerly, IsoSource used only mean discrimination and prey values in the derivation of prey proportions in consumer diets. The incorporation of uncertainty in the form of standard deviation attempts to mimic some of the variability among individual prey and predators such that isotopic endpoints are flexible within a feasible range. We are fortunate that we have a range of values for discrimination factors documented experimentally in canid tissues (Roth and Hobson 2000) and used in subsequent free-ranging wolf studies (Darimont et al. 2004 (Darimont et al. , 2008 (Darimont et al. , 2009 Urton and Hobson 2005) . Because discrimination factors vary with physiological condition (Perga and Grey 2010) and we cannot know absolute values of free-ranging animals, we used best available knowledge and iterative modeling to incorporate uncertainty. In addition, SIAR uses a Bayesian approach to select the most likely prey proportions within the range of uncertainty by running 200,000 iterations for all possible combinations of isotopic prey values that could provide the observed wolf signatures.
Stable isotopes used to index prey consumption can serve as an assessment of the strength of predator-prey interactions. Prey switching by wolves provides insight into local prey movements and to times when particular prey species might become more vulnerable. Changes to the landscape that alter the distribution or abundance of prey species would be reflected in wolf signatures. Such information can be obtained over relatively shorter time periods than field data on functional and numerical responses. In combination with habitat selection information, stable isotopes provide a clearer understanding of the underlying dynamics that potentially structure complex predator-prey communities (Milakovic 2008) .
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